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Objective
Provide NoSQL-like performance and scalability without giving up OldSQL ACID 
support by partitioning databases in a way that minimizes the number of 
distributed transactions and the amount of workload skew.
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Motivation

Experimental Evaluation
1 Algorithm Comparison using Cost Model
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Large-Neighborhood Search
Initial Design Algorithm

SCH:
PKY:

Schism (VLDB'10)
Primary Key

2 Transaction Throughput using H-Store

3 Elapsed Search Time
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Most Frequently AccessedMFA:

Workload Trace

NewOrder(1001,123
,2012-01-18)

exec GetOrders(10
01,2012-01-18)

exec GetOrderLine
s(555,1002,1001,1

23)

exec UpdateCustom
er($10,19811,1002

)

exec UpdateStock(
1001,123)

commit

Payment(1001,123,
2012-01-18)

exec GetOrders(10
01,2012-01-18)

exec GetOrderLine
s(555,1002,1001,1

23)

exec UpdateCustom
er($10,19811,1002

)

exec GetOrderLine
s(555,1002,1001,1

23)

exec UpdateCustom
er($10,19811,1002

)

exec UpdateStock(
1001,123)

commit

NewOrder(1001,123
,2012-01-18)

exec GetOrders(10
01,2012-01-18)

exec GetOrderLine
s(555,1002,1001,1

23)

exec UpdateCustom
er($10,19811,1002

)

exec UpdateStock(
1001,123)

commit

Database Schema

CREATE TABLE C
USTOMER (

  C_ID INTEGER
 NOT NULL,

  C_D_ID TINYI
NT NOT NULL,

  C_W_ID SMALL
INT NOT NULL,

  C_FIRST VARC
HAR(32),

  C_MIDDLE VAR
CHAR(2),

  C_LAST VARCH
AR(32),

  C_STREET_1 V
ARCHAR(32),

  C_STREET_2 V
ARCHAR(32),
⋮

CREATE TABLE O
RDERS (

  O_ID INTEGER
 NOT NULL,

  O_D_ID TINYI
NT NOT NULL,

  O_W_ID SMALL
INT NOT NULL,

  O_C_ID INTEG
ER,

  O_ENTRY_D TI
MESTAMP,
⋮
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Procedure Candidate

3Generate design candidates 
for relaxed elements.

Access Graph

CUSTOMER

ITEMORDERS 1Select the number of tables 
to relax in current round.
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ORDERS

Greedy Search Algorithm

+

Large-Neighborhood Search Algorithm
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ITEM

PROC1 PROC2

{C_LAST, C_ID}

FalseReplicated:

C_IDHorizontal
Partitioning:

Secondary
Indexes:

#1Routing
Parameter:

2Choose which tables to 
reset in best design. 

Communication Cost
Calculate the number of single-partition 
transactions versus distributed transactions 
in the sample workload for a given design.

Txn #1001
Partitions: 8

Txn #1003
Partitions: 4

Txn #1002
Partitions: 1

Txn #1004
Partitions: 6

Automatic Design Tool
Given a DDL and sample workload trace for an OLTP application, 
Horticulture automatically generates the optimal database design.

Temporal Workload Skew
Calculate how over- or under-utilized each 
partition is in the cluster at discrete time 
intervals in the sample workload trace.

Txn #1004
Partitions: 6Txn #1003

Partitions: 4Txn #1001
Partitions: 8Txn #1001

Partitions: 8
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